PTH-related protein enhances MCF-7 breast cancer cell adhesion, migration, and invasion via an intracrine pathway.
Breast cancer is the most common carcinoma that metastasizes to the bone. Parathyroid hormone-related protein (PTHrP), a known stimulator of osteoclastic bone resorption, is a major mediator of the osteolytic process in breast cancer. PTHrP overexpression increases mitogenesis and decreases apoptosis in the human breast cancer cell line MCF-7. In this study, MCF-7 cells were used as a model system to study the effects of PTHrP on breast cancer cell adhesion, migration, and invasion. Clones of MCF-7 cells were established that overexpress wild-type PTHrP or PTHrP mutated in the nuclear localization sequence (NLS). Wild-type PTHrP-overexpressing cells showed significantly higher laminin adhesion and migration, and Matrigel invasion than empty vector-transfectants or cells overexpressing NLS-mutated PTHrP. Wild-type PTHrP also increased the cell surface expression of the pro-invasive integrins alpha6 and beta4; deletion of the NLS negated these effects. Exogenous PTHrP (1-34), (67-86), (107-139), and (140-173) had no effect on integrin expression, or on cell adhesion, migration, and invasion. These results indicate that PTHrP exerts its effects on cell adhesion, migration, invasion, and integrin expression via an intracrine pathway. PTHrP may play a role in breast cancer metastasis by upregulating proinvasive integrin expression, and controlling PTHrP production in breast cancer may provide therapeutic benefit.